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Anti-microbial dressing using metallic compounds 



(57) A wound dressing having a metallic compound 
as an anti-microbial agent. The dressing includes a 
dressing layer that contacts a patient's skin at the wound 
bed. The composition of the dressing layer includes me- 
tallic compounds in which metallic ions, such as silver, 
are maintained in the dressing composition. The metal- 



lic compound is combined with a hydrocolloid adhesive 
to provide a highly absorbing dressing. As exudate is 
absorbed, contact with the metallic ions provides the an- 
ti-microbial effect. The metallic ions may be maintained 
in compounds such as zeolite and hydroxyl apatite 
mixed with a hydrocolloid adhesive. 
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[0001] The present invention relates to the field of dressings and more canicular^ to th*^ 
surgical cuts and other lesions to the human skin with antimicrobiaTp'S 
[0002] Silver and other metals have been long recognized as beina effects Hieing- 

a metal component that cause a metal ion excLngeTthe^sTnce oTa **** 
inhibit the growth of many types of microbes such as bacterial™ 1 ! * h *" Sh ° W " ,0 deS,r0y and 

known compound that is u«d as a disinfectan ou^^ * °" e wel '" 

solution form. SNver is also used in pharmaceutical ~X ^ 

ment for topical application. Such applications complicate the wound treatmen an °' m " 

the anti-microbial agent, and a step to add the dressing ° by reqU,nnQ 3 S,ep ,0 ^ 

[0003] It would be desirable to provide wound-dressing devices with metai-haeoH 

devices with a defecting function without additions. JJ^Z,^^£^ 1 ^ , . ,0 ^ ,he 
and other metals as disinfecting agents either in their sold metatstete o TnTe MS oT!^ k, 9& " 8e S " Vef 

so.uble salts of acetate or nitrate. When applied to an exudal ^wouTd i^^^EE? T ? 

*> blooastr.am and end up atsanjed by the human bed* On^™T.f . M " 0,ind! " ™* enler "» 

<»>» « ™, te L ^tJs^sssrrjar -^"a"— ■»% 

One dressing uses an inorganic material described in U.S. Patent No 5 470 585 to rubric ,„ , ~ 

present with the release of sodium calcium r.ha«nh ate « JT , pnospnates and less s °lub'e calcium phosphates 
or mounted on the wound™^ T mt0 ,he S °' U,ion - The material » impregnated, 

calcium alginate pad. whfch is aTed CofjlSS ^ m-Brt- is impreanated a 

enoug^ 

« Sa, P^u^ '> — "~ * a *" a ^ an,, 

v^P^m^T«^^^^LE^^ , • 2e0 " te iS ,rea,ed Wrth si " er ni,ra,e - mixed w * h 
the fibrous article may be appSed SSSJS 0^^^ I^J *«*• h ™ 

-r-yapp^ea^Ha^ara.d^ 

M CaS^^^ 

fibers, pipes, or other molded artless SSfcS^i!^^ ^ art ' C ' eS may be ° Sed 38 9 ranules ' f 
[001 1] U.S Patent No 5 556 699 to NHra v L 6 US6 °' SUCh ar,icles in wound "eatment. 
taining antibiotic 2 eo,«e°: SSSSSS ^L^.S^H^r 1 ^ P °*™ iC *" 
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invention are advantageously highly-absorbent, and protect the wound-site with a high bacteria kill rate The anti 
microbial effect is accomplished using silver or other metal ions maintained in a composition that permits little or no 
leakage of the metal into the wound-site. 

[0013] In one aspect of the present invention, a dressing for application on a skin opening is provided having a 
substantially planar dressing layer. The dressing layer has a skin-contacting surface, and hydrocolloid-adhesive com- 
position mixed with an anti-microbial agent. The anti-microbial agent includes a metallic composition operable to provide 
disinfecting actions. The hydrocolloid-adhesive composition and anti-microbial agent mixture bind the metallic compo- 
sition to prevent leakage of the metallic ions into the skin opening. 

[0014] Presently preferred embodiments of the invention are described below in conjunction with the appended draw- 
ing figures, wherein like reference numerals refer to like elements in the various figures, and wherein: 

Figure 1A is a perspective view of an area of skin having a dressing with anti-microbial properties in accordance 
with a preferred embodiment of the present invention; 

Figure 1 B is a cross-sectional view of the area of skin shown in Figure 1 A; 

Figure 2 is a perspective view of a product configuration of the dressing of Figure 1 : and 

Figure 3 is a cross-sectional view of an example of the dressing layer of Figure 1 A using a silver compound for 
20 anti-microbial affects. 

1 . Wound Dressing Having Anti-Microbial Affects 
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[0015] Figure 1 A shows a dressing 10 according to an embodiment of the present invention applied over an area of 
skin 5 having a skin opening 50. The dressing 10 includes a dressing layer 20 and a backing layer 30. The shape ofthe 
dressing 10 in Figure 1 is rectangular, however, the dressing 10 may have any shape, and may also include an inner 
hole for use as an ostomy wafer. 

[001 6] The dressing layer 20 is preferably a hydrocolloid-adhesive composition having an anti-microbial agent The 
anti-microbial agent includes metallic compounds that provide anti-microbial effects by killing bacteria with contact with 
metallic ions. The hydrocolloid-adhesive composition and anti-microbial agent structurally bind or maintain the metallic 
particles from leaking metallic ions into the skin opening 50. The hydrocolloid-adhesive composition also exhibits highly 
absorptive capabilities that act to maintain the metallic compound within the adhesive dressing. By preventing leakage 
of the metallic composition into the skin opening 50, the dressing 10 achieves suitable anti-microbial effects without 
the toxic side effects typically associated with the release of metal ions into the wound bed. 

[0017] Figure 1B is a cross-sectional view of the area of skin 5 of Figure 1A in which the dressing 10 is applied to 
the skin opening 50. The dressing layer 20 includes metallic compound particles 1 00 distributed throughout to provide 
the anti-microbial action of the dressing 10. Typically, the skin opening 50 at the wound site collects wound exudate 
particularly when the wound is fresh. This exudate provides a suitable environment for the growth of bacteria and other 
microbes that may lead to serious infection if left untreated. 
<o [0018] Dressings that use hydrocolloid adhesives such as those disclosed in U.S. Patent No 5 571 080 to Jensen 
(incorporated herein by reference) have water-swellable properties that allow the material to swell to many times its 
™T« S T additi ° n ' ° nCe the m ° iStUre iS absort)ed b y lh * material, it is maintained within the dressing structure 
[0019] Figure 1 B shows the direction in which exudate is absorbed into the dressing layer 20 of the dressing 1 0 from 
the skin opening 50. Because the hydrocolloid adhesive material in the dressing layer maintains the moisture from the 
exudate, the skin opening 50 is left relatively moist, but without excessive exudate. In addition, the metallic compound 
1 1 00 maintained in the dressing layer 20 destroy bacteria and other microbes thereby providing a disinfecting action to 
!k"T ' ? ? 9 environment - One advantage of thedressing Iayer20 is that the metallic compound 100 is maintained 
within the dressing layer structure such that they do not leach out into the skin opening 50. The disinfecting action is 
therefore maintained optimal for the duration of time that the dressing 10 is maintained on the skin opening 50 In 
addition, any toxic effects that may be caused by the metallic compound 1 00 are eliminated 
[0020] The dressing 10 may be packaged in a variety of ways that are suitable to the intended application In a 
preferred embodiment, a protective covering and a release sheet are attached to the dressing. Referring to Figure 2 
a release sheet 40 is provided on the wound-contacting surface of the dressing 1 0. The release sheet 40 is a protective 
covering that is to be removed during the application of the dressing. In a wound dressing, the release sheet 40 is 
preferably made of a silicone release paper or other flexible material treated for easy removal from the dressing layer 
10. Other matenals include polyester and polypropylene films. 

[0021] The protective cover layer 30 may be provided as a protective covering for the dressing layer 1 0 on the side 
opposite the skin-contacting surface of the dressing 10. In the wound dressing 1 0, the protective cover layer 30 may 
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£2?, C ?; POlyeSter ' ethyl V,nyl acetate ' po, y ether b,ock amide - Polyethylene pulp non-woven, polyurethane film 
materials may be used for the protective cover layer 30 depending on the function of the dressing layer 10. 
5 2. Compositions of Dressing layer 
1 . Composition with Zeolite 
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[0022] In a preferred embodiment the ion exchange between metal ions and other ions produces the anti-microbial 
affects of the dressing 10. The metal ions are contained in the anti-microbial agent in a manner that maintains the ion 
exchange of the metal ions such that the metal ions do not react with other compounds, in one preferred embodiment 
the metal ions are contained in the matrix structure of an inorganic polymer composed of zeolite particles The matrix 
structure is advantageously micro-porous to permit contact between the microbes in the exudate with the metal ions 
contained ,n the matrix structure. Silver ions are preferred, however, copper, zinc and any other metal having ami- 
microbial affects may also be used. 

[0023] Zeolite is, in general, analuminosilicate having a three-dimensionally grown skeleton structure, which provides 

ulT^nZT^^u^ SHVer i0nS - Ze ° liteS th3t may be used in the P resent inventi °" ™ ascribed * 
U.S. Patent No. 4775,585 to Hagrwara et al. (incorporated herein by reference). A preferred embodiment of the present 

invention uses the zeolite commercially known as Bactekiller™ available from Kanebo Ltd of Japan 
[0024] Alternatively, the silver or other metal ions may be maintained in a matrix structure of inorganic polymer com- 
posing a calcium or zinc phosphate compound having stabilized Ag* admixed therein. The silver is permanency bonded 
uU n dThydX°Se eCryStalS l ° PreVem ' eaChin9 W ° Und Si,e " ° ne embodiment ' the organic po^mer 

[0025] Preferred inorganic polymers include powders commercially known as Silhap-A, Silhap C and Silhap AC 
from AppTec, Inc. and Apacider-AK, Apacider AW from Sangi Group in Japan. The powders are added to the hydro 
Krai ThZr^ o r r0U9h,y , miXed 1 P : i0rt0 USina the ™«™ * <™ the dressing devices (described betow 
matenals hat may be used mclude water absorbing and/or water swellable material such as carboxymethylcel.ulose 
«r^'.ft e . 9 mo ' ecu,ar w f j S ht ca *°wax. carboxyporymethytene. carboxymethyl starches, alginates, carrageen- 
arv gejatme, citrus pecfn, powdered pectin, synthetic or nature, gums, such as gum guar, gum arabc, locust bean 
gum, karaya, or m.xtures thereof . and polyvinyl alcohol, or mixtures thereof 

S ke mlri^ iVe K materi K al m Wfth thC hydroco,loid ma V inclu «* "V of numerous viscous, water-insolub.e 
?Z2rZl T J 8 po, r ,sobu, y ,ene ' silic °ne rubbers, polyurethane rubber, sucrose acetate isobutylate, acry- 

tackrf.ers or solvents enhancng the adhesive characteristics or providing other enhancing characteristics of the ma 

1„TS Z ""T 65 6re0f EnhanCinQ cnaracterte,ics that ™*V ^ Provided include a softening of the dressing layer 
and of he adhesiveness to permit removal of the dressing with litt.e pain. For example, a hydrocarbon taS er resin 

rS^itCr a ' Wm9,ack 86 ' Foral AX - Foral 85 - Foral 105 ' Escorez 1000 < «* 

[0028] In a preferred embodiment, the hydrocolloid adhesive composition maintains its structure, or remains intact 

h mo'isZZ r S,Ur6 H n thi H manner ' Si,V6r i0nS <° r ° ,her m6,al ionS > are maintained t""" r ss g a 
nvdZl"^ ,T* 6XUda,e iS abSOrbed - ° ne *«*>°«™* "ses carooxymethylce.lulose as the preferred 

hydrocollo.d component due to rts ability to resist disintegration in the presence of moisture 

[0029] In addition, vertical absorption of the exudate by the hydrocolloid composition may be improved by the addition 
of a pofyethylene (or, pdypropolyene. pofyester, or polyurethane, fiber that may be surface U^TJSSJS 

com^tv^ 6 ? 

commercially as TA-1 2 from Dupont is added to the hydrocolloid adhesive mixture 

[0030] Table 1 shows a formulation of one example of the dressing layer 20 of Figure 1A in accordance with a 
preferred embodiment of the present invention. accoroance witn a 

Table 1 
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Component 


% by Weight 


Elastomer - Krayton™ 


about 6% 


Non-polar Oily Extender - Mineral Oil 


about 11.5% 


Isoprene - Natsyn Resin 


about 16.0% 
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Table 1 (continued) 



Component 


% by Weight 


High Viscosity Adhesive Synthetic Rubber - Vistanex 


about 6.0% 


Anti-microbial agent - Bactekiller™ 


about 1.0% 


Hydrocarbon Tackifier Resin - Foral-85 


about 13% 


Hydrocolloid - Carboxymethylcellulose (CMC) 


about 42.5% 


polyethylene fiber - TA-12 • 


about 2.0% 



[0031 J The dressing layer composition shown in Table 1 advantageously provides the dressing with disinfecting 
capabilities without permitting silver ions to leach into the wound site. The anti-microbial agent, Bactekiller™ , is a zeolite 
composition that permanently binds the silver ions. The dressing is also soft and conformable for maximum comfort 
to the patient wearing it. The tackiness of the composition maintains the dressing on the skin but the mineral oils makes 
the dressing soft enough to reduce the discomfort to the patient of removing the dressing. The CMC will not dissolve 
or disintegrate in the presence of moisture, further inhibiting the leaching of the silver ions into the wound site. The 
addition of TA-12 polyethylene fibers increases the vertical absorption capabilities of the dressing 10 to maximize the 
disinfecting action of the dressing and to keep the wound-site clean and dry. 

[0032] Figure 3 shows the action of the dressing layer 20 having the composition of Table 1 . The moisture-absorbing 
properties of the CMC draws exudate from the wound at the wound site. As it is drawn in. it makes contact with the 
silver ions distributed throughout the dressing layer. The contact with the silver ions acts to destroy any bacteria, fungus 
or other microbes in the exudate and to inhibit any further growth. The moisture absorbing properties of the composition 
allow the dressing to continue to swell to many times its normal size. The polyethylene fibers in the composition draw 
the moisture vertically relative to the surface of the skin to ensure contact with the silver ions. 
[0033] A dressing layer composition having the formulation of Table 1 was tested for anti-bacterial capabilities by 
injecting cultures of known counts of E. Coli and S. Aureus. After 10 minutes, the bacteria count was reduced bv as 
much as 60%. 9 



3. Method For Manufacturing Dressing 

[0034] The dressing 10 of Figure 1A may be manufactured using traditional methods of dressing manufacture For 
example, Jensen, U.S. Patent No. 5,133,821, Samuelsen U.S. Patent No. 4,867,748 and Jensen, et al U S Patent 
Application No. 09/1 84,81 1 (incorporated by reference herein) describe methods that may be used to manufacture the 
dressings. 

[0035] Thecompositionofthedressinglayer20shown in Table 1 may be manufactured by mixing the silvercompound 
(1.0. the Bactekiller™) with the mineral oil. The Kraton™ is heated to a temperature of about 130 degrees C. The 
Kraton™ is added to the mineral oil and silver compound mixture and allowed to cool to about 80 degrees C The TA- 
12 and the Natsyn resin are then added to this mixture. Then, Foral-85 and the CMC are then added. 
[0036] Once the dressing layer 20 composition is prepared, it may be attached to the release sheet and backing 
layer and shaped using, for example, the processes and methods disclosed in U.S. Patent Serial No. 09/184 811 
[0037] Persons of ordinary skill in the art will appreciate that variations may be made without departure from the 
scope and spirit of the invention. This true scope and spirit is defined by the appended claims, interpreted in liqht of 
the foregoing. 3 



Claims 



1. A dressing for application on a skin opening comprising: 

a substantially planar dressing layer having a skin<ontacting surface, and hydrocolloid-adhesive composition 
mixed with an anti-microbial agent; 

the anti-microbial agent includes a metallic composition operable to provide disinfecting actions; and 

the hydrocolloid-adhesive composition and anti-microbial agent mixture being operable to bind the metallic 

composition to prevent leakage of the metallic composition into the skin opening. 

2. The dressing of Claim 1 wherein the metallic composition includes a metal selected from the group consisting of: 
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silver, copper, and zinc. 

3. The dressing of Claim 1 wherein the anti-microbial agent comprises an inorganic polymer wherein the metallic 
composition is attached to the inorganic polymer wnerein me metallic 

4. The dressing of Claim 3 wherein the inorganic polymer includes alkali metal phosphates. 

5. The dressing of Claim 4 wherein the alkali phosphate is calcium phosphate. 

6. The dressing of Claim 3 wherein the inorganic polymer includes hydroxy apatite. 

7 £it^ 

8 - i::TpT^ 

9 ' LmnS!! n' aim ITT *' ma,eria ' * 2e ° lite havin 9 a ma,rix structure *"* metallic composition 

compnsing metallic particles distributed within the matrix structure. puswon 

10. The dressing of Claim 1 further comprising- 

S^SIZ^ l ° ' baCkin9 SUrtaCe °' dreSSin9 ' ayer ' baCkin9 SUrfaCe bein 9 °PP° site the 

11 ' I^Ti?!?!!^ 1 , 0 Whe , rei " baCki " 9 ' ayer """P' 868 a ma,erial se,ected "™ the group consisting of 
a foam layer, a polyethylene film, a polyurethane film, and a non-woven. ^ 

12. The dressing of Claim 1 further comprising: 

a release sheet attached to the skin-contacting surface of the dressing layer. 

14. The dressing of Claim 1 wherein the hydrocolloid adhesive composition comprises: 

about 30% to about 70% by weight of hydrocolloid or a mixture of hydrocolloids selected from the group con- 
anting of sod,um carboxymethylcellulose, pectin, and gelatin and 9 P 

about 5% to about 35% by weight of elastomer selected from the group consisting of Krayton polyisobutvlene 

nSTSLT rubber ' natural mbber ' silicone mbber ' arcy,onrtrile 

15. The dressing of Claim 14 wherein the hydrocolloid adhesive further comprises a hydrocarbon tackifier resin. 

16 ' b?£S15 °1 n C 'r 15 ?r in ,he W™*™ 'ackifier resin is selected from the group consisting of Wintack 

£JT*5£n c n9taCk P,US ' Win9taCk Extra ' W «*** 86 ' Foral 85 Foral 105 Esco^To? 

Escorez 5300, Escorez 401 05 and mixtures thereof. ' tscorez 1 ° 00 - 

17. The dressing of Claim 14 wherein the hydrocolloid adhesive further comprises a non-polar oily extender. 

18. The dressing of Claim 17 wherein the non-polar oily extender includes mineral oil. 

" m^rrSed 14 Wh6rein ^ hydr0C0 " 0id adhe ^ fUrth6r C ° mpri8eS a -«*» «~ «>f Poly- 

If 1 ^'" 9 °' C ' a ! m 1 9 Wherei " ,hS P ° ,ymeriC ,ilaments com P rises a <™"*> Elected from the group consists 
of polyethylene, polyesters, polyurethane. polypropylene, and combinations thereof. 9 

21. The dressing of Claim 19 wherein the network structure comprises TA-12. 
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22. A composition suitable for use as a wound dressing comprising: 

ITI Ut 3 c« Wei9ht PerCem °' a " e,aSt0mer ' based on t0,al wei 9"t of the composition 

about 25 to about 50 weight percent of a hydrocarbon resin tackifier based on total weiaht of the commit;™- 

2 izr f?r 9h ! > percem °' a nonpoiar ° i,y ex,ender based «• 

T , 1/f k We ' 9ht PerC8nt ° f 3 h y drocol,oid based on total weight of the composition 

tsZw r:ssr an awi - microbiai composition havin9 a -* <« »~ 
2 \ T o^ri^^ 

« 24. The composition of Claim 22 wherein the anti-microbial agent comprises an inorganic polymer wherein the metallic 
composition is attached to the inorganic polymer. P°iymer wnerem tne metallic 

25. The composition of Claim 24 wherein the inorganic polymer includes calcium phosphate. 
20 26. The composition of Claim 24 wherein the inorganic polymer includes hydroxy! apatite. 

27 sszE^sr* the m ™~ M a9em comprises a ceramic - — 
m "-^^ 

30 ' ^SSSZ if , C ' aim 22 Wherein the h y droco,,oid fe a m «erial selected from the group consisting of cateium 
anS^ 

35 31. The composition of Claim 22 wherein the hydrocarbon tackifier resin is ♦* 
32. The composition of Claim 22 wherein the non-polar oily extender includes mineral oil. 

34. The dressing of Claim 22 wherein the network structure comprises TA-12. 

» 36. The composttion of Claim 35 wherein the high-viscosity synthetic rubber includes Vistanex poVisobutylene. 

^ SZst ^ ' Urther C ° mPriSin9 ab ° Ut 5 * ab ° Ut 25 ^ P— * -prone based on tota, 
55 38. The composition of Claim 37 wherein the isoprene includes Natsyn Resin. 

39. A dressing for application on a skin opening comprising- 

a substantially planar dressing layer having a skin-contacting surface, the dressing .ayer composed of: 



40 



45 



7 



EP 1 159 972 A2 

about 6% elastomer based on total weight of the composition 

about 115% non-polar oily extender based on total weight of composition- 

about 1 6% isoprene based on total weight of composition 

about TtlZT* TT 0 bSSed °" t0tal Wei 9 m of * e imposition: 

about 1 .0%ant«-m.crob.al composition having a metallic composition based on total «f ,k 

zztj r? carbon ,ackmer resin based ° n ,o,ai sssss?-^ o,,hecomposrti ° n: 

40. The dressing of Claim 39 wherein the elastomer in the dressing layer includes Krayton. 

41. The dressing of Claim 39 wherein the non-polar oily extender includes mineral oil. 

42. The dressing of Claim 39 wherein the isoprene comprises Natsyn Resin. 

43. The dressing of Cairn 39 wherein the adhes^e synthetic rubber includes Vistanex poly*obutylene. 

44. The dressing of Claim 39 wherein the hydrocarbon tackifier resin includes foral-85. 

45. The dressing of Claim 39 wherein the polyethylene fibers include TA-12. 

^ XjS^^Sr** ^ m6ta,,iC COmPOSiUO " *— 3 — — group cons.ting 

47 - ^x^zTr:z^:r agent comprises an ^ - -* 

48. The dressing of Claim 47 wherein the inorganic polymer includes calcium phosphate. 

49. The dressing of Claim 47 wherein the inorganic polymer includes hydroxy apatite. 

53. The dressing of Claim 39 further comprising- 

55. The dressing of Claim 39 further comprising- 

a release sheet attached to the skin-contacting surface of the dressing layer. 

57. A composition suitable for use as a dressing comprising: 

about 6% elastomer based on total weight of the composition; 
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about 11 .5% non-polar oily extender based on total weight of composition; 
about 1 6% isoprene based on total weight of composition; 
about 8% adhesive synthetic rubber based on total weight of the composition; 

about 1 .0% anti-microbial composition having a metallic composition, based on total weight of the composition; 
about 85.13% of hydrocarbon tackrfier resin based on total weight of the composition; 
about 42.5% of calcium carboxymethylcellulose based on total weight of the composition; and 
about 2.0% polyethylene fibers in a network structure based on total weight of the composition. 

58. The composition of Claim 57 wherein the elastomer in the dressing layer includes Krayton. 

59. The composition of Claim 57 wherein the non-polar oily extender includes mineral oil. 

60. The composition of Claim 57 wherein the isoprene comprises Natsyn Resin. 

'5 61. The composition of Claim 57 wherein the adhesive synthetic rubber includes Vistanex polyisobutylene. 

62. The composition of Claim 57 wherein the hydrocarbon tackifier resin includes foral-85. 

63. The composition of Claim 57 wherein the polyethylene fibers include TA-12. 

64. The composition of Claim 57 wherein the metallic composition includes a metal selected from the group consistina 
of: silver, copper, and zinc. * 
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65. The composition of Claim 57 wherein the anti-microbial agent comprises an inorganic polymer wherein the metallic 
composition is attached to the inorganic polymer. 

66. The composition of Claim 65 wherein the inorganic polymer includes calcium phosphate. 

67. The composition of Claim 65 wherein the inorganic polymer includes hydroxy apatite. 

68. The composition of Claim 57 wherein the anti-microbial agent comprises a ceramic material having the metallic 
composition impregnated therein. 

69. The composition of Claim 68 wherein the ceramic material has a matrix structure, the metallic composition com- 
35 prising metallic particles trapped in the matrix structure. 

70. The composition of Claim 68 wherein the ceramic material is zeolite having a matrix structure the metallic compo- 
sition comprising metallic particles trapped in the matrix structure. 
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FIG. J A 
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Direction of flow of *ound 
exudate 
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